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cleaning the parts with antiseptics as thoroughly as possible,
and there was in time generated a complete new mandible.
We kept the skeleton or framework of necrotic bone there about
which the new bone was formed, and then we removed the
sequestrum piece by piece. We were obliged to remove small
pieces of dead bone. An artificial piece, no matter what, put
in position so as to hold the soft parts in place until the new
bone can be generated, will prevent the collapse of the chin
and prevent the intense facial deformity by holding out the
parts until cicatrization is complete, even though new bone
be not formed. In that way we are able to retain the parts
in their proper place and get a very good result. The seques¬
trum serves the same purpose as an artificial piece.
Dr. C. B. Cortright, Brooklyn : In regard to the lacrimal
duct, in overcoming the saddle nose deformity, is there any
distortion, and do the tears run down on the face? Is there
any marked difference in the cornea?
Dr. W. J. Younger, Paris : Morestin of Paris uses a por¬
tion of a floating rig to supply noses. I have seen very
respectable noses given to the soldiers.
Dr. W. Wayne Babcock, Philadelphia : What happens to
the implant, as time goes on? We can simply refer to what
we have seen in two years. With bits of firm material, like
ivory, that have been embedded, we have found, in a few
months, signs of marked ab¬
sorption. We have been
able to watch a subcutane-
ously imposed bone and find
in two years no evidences
at all of its absorption.
Whether it will be absorbed
in time we cannot say.
The subject of bone re¬
generation and transplanta¬
tion does not seem to be
absolutely settled. Some one
settles it for a few months
and then some one else fur¬
ther experiments and upsets
the matter. John  . Murphy
felt sure that transplanted
bone would be compacted
with other living bone, and
that there would grow into
the canals of the trans¬
planted bone new blood ves¬
sels from the bone with
which it was placed in con¬
tact. Others have claimed
that this is not so and have
tried to prove it, and yet
there is much to indicate
Fig. 5.—Method of preparingpocket for insertion of alien bone
that there is a big germ of truth in Murphy's idea. Some
believe the periosteum has nothing to do with bone regenera¬
tion, and have shown by many experiments, where the perios¬
teum of the lower jaw has been scraped down, that bone does
not generate. The periosteum may be a limiting medium, and
yet, on the other hand, there is ground for the belief that there
is an inner layer of cells which may have something important
to do with bone regeneration. Will a dead bone serve as a
scaffolding? We do not believe dead bone remains as dead
bone in the tissues, but if it can stimulate bone with which it
is in contact to send into its porous structure new blood ves¬
sels, and can replace this alien bone by living material of an
osseous or sufficiently firm nature to give a support and con¬
tour to the skull, then we have accomplished all that we
wanted to accomplish. It is not that we want to keep the soup
bone in the patient's head, but to fill up the defect with some¬
thing that will take the place of what was lost and correct the
deformity. In the skull, evidently conditions are better than
in the face, although the skull does not reform bones as do
other bones of the body. After fractures of the skull we do
not have secondary callus formation, and we do not have in
gaps of the skull much regeneration or replacement. A saddle
nose, as Brown has suggested, is a different problem. It
occurs in a syphilitic, and we know how hard it is sometimes
to stop the progress of a necrosis which leads to saddle nose,
and even with our best treatment we sometimes cannot arrest
the process. A patient I know of has had twenty-six injec¬
tions of salvarsan and yet retains a positive Wassermann.
When we put in a dead substance in such patients we tax the
tissues and there is considerable chance that the irritation will
do harm.
The same condition obtains when we transplant from the
rib, from the costal cartilage, or from the tibia. Some trans¬
plants are retained, and some are expelled ; and we think it
likely, in answer to Brown's question, that some of these bits
of dead bone that we put in will likewise be absorbed, if they
are not expelled ; and yet the fact that we have retained, for
two years, in one of our patients, a mass which appears to
be bone, makes us feel that this is worth trying.
In none of the cases in which we have implanted have we
observed any serious trouble. The tissue about the cornea
gives us the least trouble. It is relatively elastic ; it is the
firm tissue over the bridge of the nose that gives us more
trouble. We have difficulty in raising it up to the point where
it should be, if we separate the tissues from the nose and
cheek.
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Large portions of the lung may be removed from
the normal animal with ease and without danger.
This is by no means true in case of the sick man
afflicted with chronic pulmonary disease. He is gen-
erally septic, his resistance is low, his bronchial tree
is flooded with a profuse purulent secretion. He is
moderately cyanotic. His blood color is low. The
diseased lung lobes are firmly adherent to each other
and to the diaphragm and the pericardium. The hilum
of each lobe is inaccessible. The main lobe bronchus
is generally thickened and diseased and unadapted to
the technic of closure so successful in animals. The
respiratory function and more particularly the cir-
culatory mechanism are distinctly upset by operations
for lung resection. The right heart labors in the
early postoperative stage to adapt itself to the added
demands on the pulmonary circulation. The sound
lung labors to accomplish the work of two. This it
cannot do when the embarrassed right ventricle fails
to supply it with blood to be oxygenated. At best
the convalescence following operation is both hectic
and long. There is much suffering. The end-result
may be only a partial cure. Later plastic operations
are generally necessary to obliterate the pleural cavity
and to repair bronchial leakage.
Let no man suppose, therefore, that removal of
lobes of the lung is a trivial performance. Those of
us who are pretentious enough to disclose our experi¬
ences in this regard do so more with apologies for our
incompetence than with boasts of our success.
The indications for lobectomy are few, but these
must be specific. Chronic, nontuberculous lung
abscess and bronchiectasis are at the present writing
the only diseases to which such radical procedure
should be applied, and then only in selected instances.
One lung must be absolutely sound. The disease
must be confined to one lobe, or at least one lobe and
the adjacent portion of an adjoining lobe. There
must be an absence of active tuberculosis. The heart
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must be a normal one. There must be complete
absence of any systemic or organic disease. The indi¬
vidual should be under 35 years of age, certainly not
over 45. There must be evidence that all nonopera¬
tive methods have failed or are obviously bound to
fail. There should be ample evidence that the exist¬
ing pulmonary infection is not one that might be
cured or relieved by direct drainage of the lung.
Given a young adult patient with chronic abscess
or bronchiectasis confined to one or one and one half
lobes of one lung, whose resistance is not too low and
in whom palliative treatment or drainage operations
would obviously fail, lung resection may be considered.
Nor should the patient be kept in ignorance of the
dangers and discomfort associated with the procedure
which you may propose to undertake. If all indica¬
tions have been carefully studied and verified, thepatient may properly be instructed that he may enter¬
tain no hope of cure without operation ; that his exist¬
ence will be a lingering and disgustingly offensive one
both to himself and his associates ; and that this exis¬
tence will be of comparatively brief duration. Then
it must be explained that the chances of relief or cure
by the surgical alternative are between 60 and 70 per
cent. If when thus informed the patient decides,
after due consideration, to undergo operation, lung
resection is justifiable.
I have employed a different technic in lung resection
from that which we have all adopted in animals, and
different from that employed in man by other sur¬
geons. It consists in a several-stage operation with
a multiple rib-resection exposure rather than a single
operation with a wide intercostal exposure.
.
I have
argued that the division into stages reduces the insult
to the respiratory and circulatory systems ; that the
intrapleural pressure is more gradually altered and
the pulmonary circulation less suddenly overworked in
the several-stage rib-resection method than in the
single operation through an intercostal opening. I
have been of the opinion that while these disturbances
are equally well cared for during operation, the dan¬
gers associated with them in the first twenty-four
hours after operation by the one-stage method are
obviated by the several-stage operation.
FIRST STAGE
Neither differential pressure nor intratracheal insuf¬
flation has been used in this series, nor has their
omission been regretted. The incision is crescentic,
with its convexity downward, starting at the fifth rib
two inches from the vertebral column, crossing the
eighth rib in the scapular line, and terminating at the
level of the sixth rib in the mammary line.
The skin and fat are dissected upward from the
muscle for an inch. Vessels are clamped and tied.
The latissimus muscle fibers are separated vertically to
admit long-bladed curved muscle clamps, which are
applied in series above and below in the direction ofthe sternum and again toward the vertebral end of
the wound. The muscle fibers are then divided trans¬
versely between the clamps.
The field thus exposed should permit the subperi-
osteal resection of the seventh, eighth, and ninth ribs
from their angles to the anterior axillary line. The
intercostal bundles are then ligated and removed.
The skin and muscle flap is then replaced. The wound
is closed tight. The thoracic window has been made
ready to open. The chest-wall collapse necessary for
the subsequent obliteration of the space left after
amputation of the lower lobe is provided. Something
has been learned of the individual's resistance to sur¬
gical trauma, and of his tolerance of anesthesia.
SECOND STAGE
The interval prior to the second stage should be
approximately a week in length. The power of
expelling sputum should have been restored; all trace
of shock should have disappeared ; and the tempera¬
ture should approach "normal."
The skin stitches are removed, the scapula and flaps
retracted, and the pleura again inspected. It will be
found that in the upper part of the exposed field there
are new pleural adhesions anchoring the upper lobe.
The lower lobe is still adherent at various places, now
somewhat retracted and purple red in color. Thepleura is opened wide at any point whether adherent
or not. There will be no particular change in respira¬
tion or pulse.
The separating of adhesions necessary to deliver
the lower lobe is generally irksome. It is the difficult
part of the operation. The lower lobe is generallybound to the diaphragm and costodiaphragmatic angleby tough, unyielding bands which may not yield underdigital pressure. If undue force is used in stripping,
the lung surface will tear before the adhesion gives
way. Some of these should be cut. It is well, there¬
fore, to free the lobe first from all except itsdiaphragmatic attachments, so that if bleeding occursduring the separation of the latter a clamp may be
applied temporarily in the region of the lobe hilum.
The interlobar fissure does not always provide a sim¬ple cleavage, nor is it advisable to employ too muchforce in this region lest the light adhesions be parted
which by now should be holding the upper or middle
lobes to the parietes. The pericardial surface is least
troublesome of all.
To stop the operation at the middle of the second
stage and
.
to defer the completion of adhesion-
stripping and the amputation to a third stage is a
conservative measure not to be regretted, and one
which in difficult cases may save the patient from
undue hemorrhage, shock, and carbon dioxid
poisoning.
AMPUTATION
If there has been no occasion to close the second
stage prior to the complete delivery of the lower lobe,
amputation is promptly performed as follows : A long
curved clamp is applied to the root and closed to the
last notch. The lobe is then amputated at least a
half inch distal to the clamp. The veins, arteries
and bronchi are then picked up separately and ligated
with No. 2 chromic catgut. A mass ligature of kanga¬
roo tendon or braided silk is then placed just proximal
to the clamp and tied as the clamp is slowly released,
the ligature being guided into the crushed area evacu¬
ated by the clamp. Not infrequently two clamps are
necessary safely to include the whole stump. It is
apparently an equally satisfactory method to leave
the root clamps in situ and to remove them on the
seventh day.
Both of these methods of amputation result inva¬
riably in subsequent leakage of the bronchial stump.
The portion distal to the mass ligature or clamps
sloughs away within a week or ten days, leaving one,
two· or three fistulous openings of small caliber.
Experience will prove whether or not it is expedient
to attempt any special technic for hermetically closing
the bronchus at the time of amputation. The
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bronchus at the point of division is generally dilated ;
its walls are thick, tough, and unyielding. It is prob¬
ably not amenable to such treatment as invagination
and end-suturing, which has been successful in normal
animals. If treatment of this kind were attempted it
would necessitate the isolation of the bronchus from
the vessels in the hilum, the individual double ligation
of the vessels before their division, and the crushing,
division, cauterization, invagination, and suturing of
the bronchus. Neither the clamp nor mass ligation
could be employed. In the present period of unde¬
veloped surgery of the diseased lung it would seem
more proper not to sacrifice time at the end of a
critical operation by any finesse in the treatment of
the bronchial stump, which in its pathologic condition
would stubbornly resist any technic of closure.
The minute fistulas consequent on the clamp and
mass ligature technic in no way complicate the con¬
valescence. The pleural space is rapidly obliterated,
the fistulas remaining the only unhealed points in the
wound. By local plastic surgery under local anesthe¬
sia the fistulas are closed later by the superimposing
of a skin-and-fat flap.
The after-treatment of the second operation is
simple. Bronchial secretion is no longer a cause of
anxiety. Within the first two days the bronchial tree
becomes free from the residue emptied into it from
the lower lobe just previous to its removal.
With return of consciousness the patient discovers
that the promised reward of his long siege of treat¬
ment is now a reality. The sudden freedom from a
cough of perhaps ten years' duration is a stimulus
mentally and a boon physically.
The pack is not disturbed for four days, by which
time it is foul. At least two thirds of it can then be
removed painlessly. When firmly adherent to the
raw surfaces of the parietal pleura, fragments of the
gauze should be left till they have sloughed away.
Again, precaution is taken at each dressing to repack
the persisting pleural space completely lest pocketing
occur in the costodiaphragmatic angle or about the
pericardium or posteriorly below the lower limits of
the neighboring lobe. At no time in the convalescence
should drainage-tubes be substituted for gauze. The
skin opening has been so designed that it will not close
until the cavity is obliterated. Irrigation is never indi¬
cated. Granulations may be stimulated with balsam
of Peru. The pleural space remaining after excision
of the lower lobe, having been already diminished by
the shrinkage of fibrosis attendant on the first two
stages, may now be obliterated within four months.
The patient meanwhile attains a body weight equal
to his previous maximum, and this continues to
increase rapidly during the months following closure
of the wound,
_ABSTRACT OF DISCUSSION
Dr. Howard Lilienthal, New York : My operations have
not been performed by the method which Dr. Robinson has
described, although after a talk with him I was sufficiently
convinced of the desirability of the principle of preliminary
lung fixation by artificial adhesion to the costal pleura that
in three cases I attempted a modification of his method. In
only one of the three was I able to carry out both steps, and
this patient died of sepsis ten days after the second opera¬
tion. These cases will all be reported at a later date.
In speaking of the operations for lung abscess, I refer here
only to those in which an attempt was made to extirpate the
diseased lobe. In my first seven cases, operated on by the
one stage method, four patients were cured and have
remained well.
It is conceded that nothing short of resection will actually
cure these patients. Drainage operations are usually futile,
and at best are followed by more or less improvement, but
not by cure. I believe that the one stage method has the
great advantage of doing away at once with the pus-forming
focus so that the danger of postoperative pneumonia on
account of the inability of the patient to cough up the purulent
secretion is minimized. By operating between the ribs, with
or without additional rib section—but not resection—to gain
sufficient room, the contour of the chest is not disturbed and
such deformity as exists is invisible without the use of the
Roentgen ray, because instead of the filling in of the dead
space by collapsed areas of the chest wall, the space is filled
in by the rising of the abdominal viscera which push the
diaphragm into the thoracic cavity. We therefore have a
resulting symmetry of the skeletal parts and the functions of
the chest more nearly approach the normal than they can
after a multiple rib resection.
The method which I adopted in trying to secure a safe two-
stage operation was to make a long intercostal incision,
separate the ribs, paint the surfaces of the visceral pleura
covering the healthy part of the lung and the adjacent parie¬
tal pleura with tincture of iodin. Then expanding the lungs
with intrapharyngeal pressure, the chest wound is closed by
suture. In one of my cases, the only one in which it was
possible to perform the second stage, I found good adhesions,
so that on opening the chest for the second stage there was
no collapse of the lung. I could then resect the lobe, the
right upper one, with very little shock ; but unfortunately a
serious local infection occurred and the patient finally died
of pneumonia of the opposite lung.
In a suitable case I shall be glad to try this plan again.
At the same time I must say that my best successes, four
cures in seven cases, followed the one-stage operation per¬
formed through an intercostal space without rib resection.
Two of these patients had their right lower lobes resected
and two the middle lebes. Another patient who is conva¬
lescent after nearly two months, but who still has a large
cavity to be obliterated later on, survives after the extirpation
in one stage of the right lower and middle lobes. This
patient developed an anaerobic infection after his operation
and was near death's door. For forty-eight hours I per¬
mitted a slow stream of oxygen gas to flow through his
thoracic cavity and the anaerobic infection was overcome.
The principal differences, then, between Dr. Robinson's
method and my own are, first, that I prefer not to resect ribs
but to operate between them ; second, by removing the sup¬
purating focus at the first stage, the cough at once ceases and
the danger of pneumonia from that source is overcome.
Dr. Willy Meyer, New York: One of the principal points
brought out by Dr. Robinson is the careful selection of these
cases for operation. Unilateral bronchiectasis of one lower
lobe certainly is the most favorable for extirpation. Among
my five cases of attempted lobectomy, only one, the first, had
inferior lobe affection (1910) ; in two, both lobes (left lung)
were involved ; in two others the upper lobe alone was
diseased.
In animal experimentation lobectomy is simple. The lobes
are differentiated and easily pedicled. The bronchial stump,
after crushing, can be inverted and safely stitched. We
saved seventeen of twenty-one dogs thus operated on. The
lobes of the inflamed human lung form a unit. One cannot
so easily get into the interlobar space. Pathologic conditions
render isolation of the bronchus and ligation of the con¬
comitant vessels unsafe and impracticable. We must there¬
fore treat the pedicle of the lung, as, for instance, that of a
suppurating kidney, namely lígate it "en masse," and provide
for the reopening of the bronchus stump in after-treatment.
Dr. Robinson- spoke principally of operations in advanced
cases. I would say a word on the treatment of earlier cases.
Bronchiectasis usually follows pneumonia and aspiration of
blood (tonsillectomy, adenoids). In one case of the latter
type (girl), all lobes of one side were affected. Regular
irrigation of its bronchial system brought great improvement
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(Yankauer). In two cases pneumotomy brought permanent
relief. After incision we could see the irregular bronchial
distention, which the finger tip palpated. Increased ventila¬
tion of these cavities can do away with the very foul odor(three observations). Irrigation with oxygen assists.
In advanced cases the stage operation may have advantage.
I tried it once, the entire left lung being involved. Aspiration
pneumonia took the patient's life on the third day. Surgeons
interested in this subject should have a large amount of
material to select from. Evolution would then be quicker.
Two methods seem destined to improve results : thora-
cotomy under regional anesthesia arid postoperative drainage.
Regarding the latter, Kenyon's method seems best. In one
of my cases (two-stage operation), more than two quarts
drained off in sixty hours. We are just trying to develop its
technic for the various types of intrathoracic operations (six
cases).
It seems wise to enter the thorax without a fixed program.
Findings must dictate the required operation as in abdominal
surgery. Conservative surgery can bring great relief, when
radical surgery may take the patient's life.
Dr. Samuel Robinson, Rochester, Minn. : It is a great
consolation to find that I am laboring over a subject in har¬
mony with others who are struggling with the same obstacles,
and I have been most fortunate in finding both Dr. Willy
Meyer and Dr. Lilienthal cordially cooperative in their atti¬
tude. They are quite as willing to make certain departures
from a fixed intercostal technic as I am ready to abandon
any one of the features in the several-stage rib-section tech¬
nic which I have employed, provided by such compromises we
can collectively reduce the mortality in these serious opera¬
tions.
Dr. Lilienthal has just stated that he has performed
nine lung resections with four deaths, a mortality of 45 per
cent. My own series includes seven resections with three
deaths, a mortality of 43 per cent. From these confessions
two things are obvious. First, that the mortality is high,
and second, that the technic of either one method or the other
must be materially changed before any" degree of perfection
is reached. In fact, it is my opinion that we shall eventually
adopt some entirely new feature in technic.
I am conducting a series of experiments to discover the
most suitable method of artificially producing adhesions of
that portion of the lung which is not to be removed. I am
employing different astringents for this purpose, injecting
them at various points through the tissues of the thoracic
wall. If one lobe can thus be anchored so that it remains in
position during resection of the other lobe or lobes, the chief
obstacles to successful lobectomy will be removed.
Diet in Typhoid and Paratyphoid Fevers.—In a recent
work on typhoid Vincent and Muratet state that in France
milk is the great reliance in feeding typhoid and paratyphoid
patients. The milk is always boiled for ten minutes at least,
giving up to 2 liters with at least 2 liters of other fluid. The
milk can be given hot or cold, and flavored with tea, coffee,
brandy or rum, vanilla, orange flower water, or a drop of oil
of anise to a cup of milk, or the milk can be made acid or
effervescent. In case of absolute intolerance for milk, kefir
or koumiss may be substituted, or a strained vegetable broth
or gruel. For the latter they use a mixture of a tablespoonful
each of barley, wheat, crushed corn and hulled beans, peas
and lentils, boiled for three hours in 3 liters of water, salted
and strained. Every hour or half hour a glass or half glass
should be given of weak tea, coffee, lemonade with or without
wine, or weak diuretic decoctions (dandelion, licorice, cherry
stems). To avoid fermentation these drinks should not be
much sweetened ; lactose can be used, on account of its
diuretic action, instead of sugar. The patient should drink
often, but little at a time and slowly. Robin gives, in addi¬
tion to the above, a liter of chicken or veal broth in the
twenty-four hours. Chantemesse prefers to give two or
three tablespoonfuls of meat juice, the amount that can be
squeezed from 200 gm. of chopped meat. The first solid food
allowed is a light tapioca.
THE POSSIBLE APPLICATION OF THE
MACROSCOPIC SLIDE AGGLUTI-
NATION
IN THE SEARCH FOR MENINGOCOCCUS CARRIERS
CHARLES KRUMWIEDE, JR., M.D.
NEW YORK
The methods at present employed \p=m-\the streaking
of plates to obtain discrete colonies, the subculturing
of suspicious colonies and the examination of these
cultures in smear with the Gram stain and the determi-
nation of their agglutinative properties in one or more
serums \p=m-\as well as further subcultures, as frequently
done, to determine the fermentative reaction of sus-
pected strains, makes the examination of many carrier
suspects extremely laborious. The removal of the
necessity of any one of the latter steps would result
in a great saving of time, labor and materials.
In the methods we employ for typhoid-paratyphoididentification of suspected colonies from feces, the
use of the macroscopic slide agglutination has been
such a time saving procedure that we were led to try
this method with meningococcus colonies on plates
and with the growth on slant agar mediums. With
sufficiently developed colonies or with traces of growthfrom slant mediums, a prompt agglutination results
with the curative serums obtained from the horse,
found by previous tests to have a high content of
agglutinins, that is, a high titer and a broad range of
action on various representative strains.
Two such serums have been tested with a 1: 10 dilu¬
tion of normal horse serum as a control and a 1: 10
dilution of the immune serums for agglutination.
Both immune serums gave immediate agglutination
with over sixty strains, representative of the great
majority of strains likely to be encountered. In a few
instances out of the total number of cultures, slight
clumping was present in the control normal serum ;
but this was not due to the serum, as the same result
was noted with saline solution. In fact,
-eight other
normal horse serums showed no action on six repre¬
sentative strains when used in a dilution of 1: 10.
Even in these instances, in which slight clumping
occurred in the control, the immune serum result was
so marked as to leave no question as to the specific
agglutination of the meningococci.
Higher dilutions were employed and fairly good
results were obtained with a dilution of 1: 25, although
with some strains the size of the clumps was lessened
and some delay in the reaction resulted. A 1 ; 50 dilu¬
tion gave in general unsatisfactory results. Naturally
the dilution applicable would have to be determined
for each serum by testing it against a series of repre¬
sentative strains. The method is to place a row of
small drops of the dilution of the normal, horse serum
and another row of drops of the dilution of the
immune serum, on a slide. The growth from the
suspected colony or a trace from slant mediums is
then taken up with a small loop and rubbed first in
the normal and then in the immune serum without
burning the loop between, till sufficient growth is
rubbed off to give a slight turbidity. The reaction in
the immune serum is evidenced by the immediate or
prompt development of plain visible clumps.
The method is reported in this unfinished form
because of its time and labor saving possibilities. It
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